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(57) [Abstract] (Hiere is an amendment.) 

[Problem^ Compatibility of difluoromethane - pentafluoroeth 
ane nixed coolant (R- 410A) for compressing type refrigerator 
and lubricating oil base oil for refrigerator whictus siperior in 
electrical property are offered 

[Means of Solution] Lubricating oil base oil for refrigerator v* 
ich is a polyether compound (A) which consists of allqd 
etherified product (A2)of alkylene oxide adduct (Al) and/or Al 
of cyclic anide conpound (a) of General Formula 1. 



(1) 



[ R 1 lists t L < tt»«<D U V ^ P ^ 

+-tr>« ; R2(iC2tfc(i3<7)T;U+U>S; R^it 

(R20) ^1 0>mm^\t:^^':^<^'C*t=7>ifJ^ 



[As for Rl butylene groip or cyclohexene groip of strai^ or 
branched; as for R2the alkylene group ofC2or3; asfor R3 
alkyl groi^ of hydrogen or theCl to 4; as for k, as for mof 2 
to 1 1, as for then of 1 to 5 it is a integer of 5 to 18. { addition 
formof ( Rl O) n/(R2 0)n} with block and is gpod with 
therandom ] 



^ hMb^l^ (a) (DTJU*U>:i-+vKWiDft (Al) 

ts^ify^tzim (A1) a)TJu*^ux-f JMbia (a 
» i: -r s ;t a « ffl s 7& J 6 s a . 



[aaim(s)] 

[Qaim 1] It is di^layed with below-mentioned General Fomvil 
a ( I), lubricating oil base oil for therefrigerator which designates 
that it consists of polyether compound (A) M^iich is a all^ 
etherified product (A2)of alkylene oxide adduct (Al) and/or said 
(Al) of cyclic anide conpound (a) as feature. 
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[Qiemical Fomula 1] 



L- (CHa) H-CO-N - { (R^O) «/{R'0) n} - R' 



( (R^o) y (R20) J 0mm^\t:fu-j^ 



[g|*«2] g (A1) /|<TIH<DM«« (I) fcJ:t; 



6<m+nSl 9 

(I) 

0. 05^m/ (m+n) ^0. 4 
(II) 

[is*^3] m (A 2) *<TiBogi«&5e (I I I) fc 
(IV) *iiis-r*i»«^i*fci*2iBa<D)i^;j6« 

6<m+n^2 3 
(III) 

0. 04^m/ (m+n) <0. 5 
( I V) 



[000 1] 



[0002] 

[i*3t<Dfitffi] .^10, SHIS. :^-x7=i 

>?S:<i:<D5^;^-9--f ^7;nctel^■cc Fc 1 2 (i;':7PDi; 

:7iU;J-P;t$f » , HCFC22 (ty^POv7;i/^ 
A^L. C*it>CD:7P>liJlEli@<D:i-y»i*5«SL. :^ 



[As for Rl butylene group or cyclohexene groip of strai^ or 
branched; as for R2the alkylene groq) of carbon nunber 2 or 
3; as for R3 hydrogen atom or carbon ninrber 1 to 4 alkyl 
ffoup ; asfor k integer of 2 to 1 1, as for mintegpr ofthe 1 to 5, 
as for nit is a integer of 5 to 18. { addition form of (Rl O) 
iW(R2 0)n} with block and is good with therandom ] 

[Gaim2] Lubricating oil base oil for refrigerator which is state 
d in Qaim 1 to \\iiich thesaid (Al) satisfies below-mentioned 
relationdiip (I) and (II). 

6 m+n 19 (I) 

0.05 iTy(m+n) 0.4 (II) 

[QaimS] Lubricating oil base oil for refrigerator which is state 
d in Qaim 1 or 2 to winch thesaid (A2) satisfies below- 
mentioned relationship (III) and (IV). 

6 m+n 23 (III) 
0.04 ny(m+n) 0.5 (IV) 



[Descriptiori of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards base 
oil for refrigerator lubricating oil. Furthermore details are 
something regarding lubricating oil base oil for conpressing type 
refrigeratorwhich can be used even with hydrofluorocarbon 
coolant ande^3eciallyR410A 

[0002] 

[Prior Art] CFC12 (dichlorodifluoromethane) and H(TC 22(m 
onochlorodifluoromethane) etc it is used fromuntil recently, in 
therefiigerator, air conditioner and car air conditioner or 
other refrigeration cycle as satisfactory refrigerant. But, these 
freon destroy ozone layer of stratosphere, because there is 
^x)ssibility which causes adverse efiect to ecosyston, 
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ttStlTl^So ftSJirJSt LTtt. R-4 10A (v7 

407 C {^Jy){.tU;^^>t^>^y)i^t01i^>t 
P>134a (1. 1. 1. 2-X^^7;^^ax^^> 

^-f S l^oM <t L r 'j X— T >Hb&%/)^Si b tit * ^ 

4ai:l*ffl?S14/i<fcS*^ :7 P > 1 3 4 a y $ bt::)^ 
aiai::?#(::«i:<ffiffl*ti?)R-4 1 0A^R-407 C 

-f-i). «£oT. /N-f KP:?^U*P*-tC><^3t». :7P 
>1 3 4 af£ltX-l*55:< R-4 1 0 AX* tiffi^ttt 



[00031 

4 at£lfett3a:< R-4 1 OA'^R-4 0 7 C«i:0/N 
^ KP:7ji.:i-p*-7K>i:<Offl?gtt«cgn, LA^tEfl 



[00 0 4] 

^m^hits \^Qy)[^t^i2--^->tLx. y^> 

1 34 a4:fcMtT*li?S:< R-4 1 O A^R-4 0 7 Ci: 

HP*,. *^iBld:TiH(D-«!^ (1) X^m^tihs ^t^T 
S hMb^lSl (a) (D7;U+L/>++vKfrtiD«3 (A 1 ) 
iS^XSyttzitm (A1) CD7;i/*^UX-xMb!fel (A 
2) T?&*7HUx-x;Mb^!e!l (A) /i^bftSCi:*^ 



rq)lacement coolant is examined As replacement coolant, R - 
410A (mixture of difluoromethane and pentafluoroethane), R - 
407C (mixture of difluoromethane and pentafluoroethane and 
1,1 and 1,2-tetrafluoroettoie), freonl34a( 1, 1 and 1,2- 
tetrafluoroethane) or other hydrofluorocaibonisdeveloped 
But, it cannot mix naphthene type mineral oil and paraffin 
type nineral oil which are a lubricating oil for the conventional 
gpneral refrigerator with these hydrofluorocarbon, it cannot use 
as lubricating oil. It nixes with tydrofluorocarbon relatively, 
polyether compound is known as substancewWch possesses 
lubricity, polyether conpound wiiere compatibility of freon 
1 34a wliich is a hydrofluorocarbon is good iswidely known quite, 
(polypropylene glycol dimethyl ether of for exanple Japan 
Ltexanined Patent Publication Hei 3 - 28296 disclosure). But, 
as for thispolyprop>dene ^ycol dimethyl etter, freon 134a 
there is a compatibility, but wtenfiffthermore it applies to R- 
4 lOA and R - 407C which especially arewell used for 
refrigerator and air conditioner or other compressor type 
refrigerator because cooling capacity is siperiorfrom fiwn 
134a, compatibility is insufficient. In addition, in order 
conpatibility to inp-ove, it is general to make themolecular 
wei^ low, but when molecular wei^ is made low, electrically 
insulating property is low either,with refrigerator of structure 
where electric motor and compressor become theone body 
because of that electricity consumption is large or, finthemure 
also tteleakeagp current or other problem occurs. Therefore, 
aiTDng hydrofluorocarbon, not only freon 134a and those 
vAach satisfythe both of compatibility and electrically insulating 
property even wi th R - 4 1 OA are desired 

[0003] 

[ProbleiTB to be Solved by the Invention] As for this invention, 
not only freon 134a and it is siperior in compatibilityof R- 
410AandR-407Co^other hydrofluorocarbon, furthermore 
electrically insulating property (volume resistance) you keep, 
itdesigpates that lubricating oil base oil for refrigerator wliere 
lubricity is superior isoffered as objective. 

[0004] 

[Means to Solve the Problems] You considered to above-mentio 
ned problem, as for these inventors, withnot only a freon 
134a as hydrofluorocarbon, and R - 410A and even R - 407C it 
wassiqjerior incompatibility, finthermore, concerning 
lubricating oil base oil which keepsthe volume resistance result 
ofdiligent research, it arrived in thisinventioa Namely, fliis 
invention is displayed with below-mentioned General Fornula 
( 1), it is aliihricating oil base oil fa: refrigerator wtoch deagnates 
that it consists of polyether conpound (A)wiiich is a alkyl 
etherified product (A2) of alkylene oxide adduct (Al) and/or 
said (Al) of cyclic amide compound (a) as feature. 
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[Qienical Formula 2] 



L (CH2) .-CO-N- { (R'O) «/ (R'O) n} -R' 



i>o I (RIO) (R20) „) (Df^JDJf^^li^P^V^ 



[As for Rl butyiene groip or cyclohexene groiq? of strai^ or 
branched; as for R2thealkylenegi:oq) ofcaibonnuni)er2or 
3; as for R3 hydrogen atomor carbon nunber 1 to 4 allQ^ 
group ;asfork integer of2to ll,asformintegpr ofthel to5, 
asfornitisaintegerofSto 18. { addition formof(Rl O) 
m^(R2 0)n} with block and is good with therandom ] 



[0 0 0 5] TIHO)- 

«a (1) •c*S^*i'&7K'-ix-x^Hb^1^ (A) f^hU 

) 0T)i^^ly>t^iy\^mm (A1) . ^fzltZO) ( 
A1) (;)7;U+^UX-x;HbJ|e!) (A 2) Trfe^o CCD ( 
A) I* (A1) ^fcli (A 2) (D^*l-f*l»l4T-t,J:l^ 
L. {A^) t (A 2) 0;S^«T*ti<fct^ 

1 ^ 

— ( C H 2) ic- C 0 - N - { ( R * O ) «/ 



< Enixxfiment of Invention > 

[0005] Lubricatii^ oil base oil for refrigerator of this invention 
designates that it consists oftte polyether conpound (A) v^ch 
is di^layed with below-mentioned General ForniJa ( 1) asfeature, 
concretely, it is a alkylene oxide adduct (Al) of cyclic amide 
conpound (a), or a alk^d etherified product (A2) of this(Al). 
This (A) (Al) or is gpod even with respective alone of (A2) and, 
(Al)with it is ^xxl even with blend of (A2). 

[Chemical Fomula 3] 



(R"0) «} - R' 



R2ttBl«»2*fcli3<D7^U+U>S: R^lt 

So [ (RIO) y (R20) „} (Dmmi^\t':fov^ 



[0006] (A1) *fcii (A2) ommtt^i^m^ 

7ShMb^%l (a) ^1*, T^\^&0^mm^ti2)V^>^ 

A<2-1 3 MSI, tt*L<l*k*<3-5 

-Cfe4 5-7MS<7>7 5 hMb^4ft|-^?fcSa m^\ts 2- 

A. 2-lf^'JK>. ^'^')>v^^ 



[As for Rl but)4ene group or cyclohexene groi^) of strai^ or 
branched; as for R2the aUgdene groiqj of caibonnuni)er2or 
3; as for R3 hydrogen atomor carbon nunte 1 to4alkyl 
group ;asforkintegpr of2to ll,asformintegpr oflheltoS, 
asfornitisaintegprof5tol8. { addition formof ( Rl O) 
nv^(R2 0)n} with block and is good with therandom ] 

[0006] (Al) Q: cyclic amide conpound (a) wiiich becomes start 
ing material of (A2) is anide conpound of theS to T-menfcer 
ring where 4 to 13-men±)erring and preferably kwtierek is 2 
to 11 vviththe chemical structure >\liich possesses with nitrogen 
atom of anide groip and carbon atomofthe carbonyl group in 
endocyclic, are 3 to 5. Those to which you can list for 
exanple2-pyrrolidone, -caprolactam, -propiolactam, 
the2 - piperidone , hepto lactam, laurjd lactamaixi these 
blend, etc are desirable are the2-pyrrolidone and - 
caprolactam 
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[0007] (1) \ztS\-fhR^O<0mntLX{t 



-CH,-CH-0- CHs CHa 

I I I 

CH, -CH-CH-0- "CH, 



[0007] You can list 1 ^ - but>dene oxide , 2,3 - butylene oxide , 
isobutylene oxide and cyclohexene oxide etc as thestarting 
HHterial of Ri O in General Forniila ( 1), are posable to jointly 
usethese,tte polynKrizationformwithrandomandisgpod 
with block. It is something which is displayed with below- 
noitioned charical structure astheenlxxiinEnt of -R! O- 

basis. 

I 

C-O- 
I 

CHs 



[0008] 



lit 41 




[0009] Ctlb<7)3*», »*L<li1, 2-^5^U 

[0 0 10] -«it (1) {zt^['f^R^O(Dmnt^6i^St 
>:f:^vK (EO) . 7^ahfU>:i-+vK CPO) ;(j<^ 

[0 0 1 1] (1) (cjbMt'5>R3|^7K*IS^*fcli 

jsfe*»i -'4(D7;u*^i'»-efty. K*ai-'4<oT;u 
LTi^n -f V ::?5^^i/*. t e r t 

[0 0 12] -teS (1) T*^^tl'5 (A 1) ^tzit ( 
A 2) (D»¥i$)»'?-ll*2 0 0-'2 0 0 0T*fey. »^ 
L<li300-1 500-CfcSo 200*3STM*S7Stt 

[0 0 13] (1) XTF^ilh (A1) *fcli ( 

A 2) (Di!)*sgi*4o^c-ca'^5-'2oocs t-efcy 



[0008] 

[Qienical Fomula 4] 



[0009] Anung these, it is a preferably 1^ - butylene oxide , a 
isobutylene oxide and these confined use,fiirthermDre is a 
preferably 1^ - butylene oxide. 

[0010] You can list ethylene oxide (EO) and propylene oxide 
(PO) as allodene oxide of carbon nunber 2 and ihs3 which 
becon^ starting nBterial of R2 O in General Fomula (1), are 
possibleto jointly use ttese, polymerization form with random 
and is good with theblock. It is a preferably PO alone. 

[001 1] R3 in General Fomula ( 1) is hydrogpn atomor carbon n 
unber 1 to 4 alk>d groiq), you can list then-butjd ffovop , 
isobutyl groq) , t-butyl groip , propyl groip , isoprop>4 groip , 
ethyl groip and the methyl groi^) as caibonnunber 1 to4 
alkylgroip. It is things such as preferably, hydrogpnatomand 
nEth>^ group among these, carbon nuni)a- with 5 or greater 
compatibility of hydrofluorocarbon becomes bad. 

[0012] It is shown with General FomiJa (1), (Al) or nuni)er av 
erage nwlecular wei^ of (A2) is 200 to 2000, isthe preferably 
300 to 1500, IWer 200 lubricity becomes bad, wiien it exceeds 
2000, theconpatibility of hydrofluorocarbon bad. 

[0013] It is shown with General Fomula (1), (Al) or kinematic 
viscosityof(A2)is5 to200cStusiiallywith40°C, is 
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, H*L<li19'-75cSt -Cfc-So 5 c S t 

[0 0 1 4] *5SP^<Z)7;U+1^>++vK<^*D4$D (A1 

t<ntLl\ 6<m+n^ 1 9 
(I) 

0. 05^m/ (m+n) <0. 4 ( I I 

) 

(I) AlZtSl^X. (m+n) /)<6*jS<Dii^liim$fe 

»*L 1^0)1*, 8^m+n^ 1 7T*$)5c ( I I 

) SCltel^Tm/ (m+n) (f>^t<0. 0 5*310*8^ 

L^<Dtt> 0. 06^m/ (m+n) ;S0. 3"CfcSo 



[0 0 15] *^i^<7)7;i/+JUX— irMb1^9 (A 2) li 
TIB(DM<5^^ (III) tS^XS ( I V) SiSSf SCi 

6^m+n^2 3 
(III) 

0. 04^m/ (m+n) ^0. 5 
( I V) 

(III) ^fCtel^T. (m+n) /)<6*S50i8^l*l 

fC. »*Ll^<Dli. 8^m+nS 1 9T*fe*o ( I 

V) SClfcl^Tm/ (m+n) <7)fi/)<0. 0 4*3§<Dii 

^iima*£5iti/j<fi<'sy. o.* 5*jB^5<t/N>f kp 

7;u:J-p*-+c>ia)ffi;'SttA<ttT'r«>. ihiz^ 

Ll^CDI*. 0. 05^m/ (m+n) ^0. AX&i>o 



[0 0 16] *^P^(cfcMtS (A 1 ) (DSlitli, a*^. 
^ttTSKib^ia (a) (cMSaa)SfiT-CT>l/+L^>^ 

L<li^Peu>;t-+vKi:0f^JPllJ¥li*tl^BSSSti 

OH. NaOH. CsOH3Si:) . T^I/^'J^B (N a 
'Sif) (NaH4*f) >5:i:A<^lf 



preferably 19 to 75 cSt. Uhder 5 cSt lubricity becomes 
insufficient, wiien it exceeds the200 cSt, mechanical load to 
refiigerator becomes large. 

[0014] As for alkylene oxide adduct (Al) of this invention it is 
desinile to satisfy thd)elow-mentioned relationship (I) and (II). 
6 m+n 19 (I) 

0.05 m'Cm+n) 0.4 (II) 

(I) In fomula, v*en (m+ n) is under 6, electrically insulating pr 
operty decreases. When it exceeds 19, viscosity becomes hi^ 
also compatibility ofthe hydrofluorocarbon decreases. 
Furthemfiore, fact that it is desirable is 8 m+n 17. In 
addition, when value of ny(m+ n) is under 0.05 in Fomwla (II), 
the electrically insulating prqjerty becomes low, when it 
exceeds 0.4, conpatibility of thehydrofluorocarbon decreases. 
FurthemDre, feet that it is desirable is 0.06 m('(m+ n) 0. 
3. 

[0015] As for alkyi etherified product (A2) of this invention it i 
s desirable to satisfy thebelow-mentioned relationship (III) and 
(IV). 

6 m+n 23 (III) 

0.04 ny(m+n) 0.5 (IV) 

(III) In fomula, wten (m+ n) is under 6, electrically insulating 
property decreases. Whenit exceeds 23, viscosity becomes 
hi^ also conpatibility ofthe hydrofluorocarbon decreases. 
Furthermore, feet that it is desirable is 8 m+n 19. In 
addition v^en value of ny(m+ n) is under 0.04 in Fomula (IV), 
the electrically insulating property becomes low, wten it 
exceeds 0.5, conpatibility of thehydrofluorocarbon decreases. 
Furthermore, fact that it is desirable is 0.05 m^(m+n) 0. 
4. 

[0016] Production of (Al) in this invention is done usually, by 
addingthe alkylene oxide to cyclic amide compound (a) undo: 
existing of catalyst, addition sequence of but>dene oxide or 
cyclohexene oxide and forms R2 O unit ethylene oxide or 
prop>dene oxidewiiich forniRl O unit in this case e^)ecially is 
not limited, inaddition, also addition fomiis good even with 
block and, it is goodeven with random As catalyst, it is 
possible to be a catalyst of public knowdedge which, isusually 
used for addition of alkylene oxide, for example hydroxide 
(Suchas KOH,NaOHand<^H), alkali metal (SuchasNa 
)or hydride (Such as NaH ) etc can list. 
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[0 0 17] *^e^(3|sit^ (A 2) Wzn 

btlfc (A1) (D^mO)7m&^7)V±')0>n^TX*. 

[0 0 18] *^B^(0.^;$IS^;i/^?fl^a(cii. Mittti 



[00 19] 

o**c-6 0"c^zfc^l^T?^;Iffiffl;l7&?fi*?^<tR-4 1 0 
A^fimhfca 0/8 ooiij^-c**^7X^a.-:?i::StAL 

tt/)<cfcl^. ^mmifimit. J I s c 2 1 0 1 ic 



[0020] S3t«l 

(1. 0^;U) irKOHO. 7 6 g Sttai^. iHEjST 
P-h;tj^b1, 2-:f^U>:t + vK7 2 g (1. 0* 
)l) ^1 0 5*^CT*1 B^rslAMtXi^TLfco ^-tO^. 10 

U>:l-*vK7 6 0 g (13. 1 ^^1/) *105"C-C?3 
S^PBlAMt-C^TLfco ^-t;)^, 1 3 O^CTM OBtr^l^ 
f&L. Ti&Ltzo ih>\Z. |»*ttNaOH8 0g (2. 
0^;U) *JD7L, 8 0°CT*^1b/^^U6 0. 6g (1. 

1. 2-^^U>:l-+vKl . O^JU. 7^Peu>:t* 
vKl3. i^;u:^P7^7<^JD!fecD5feSflB>^J^:3:-x>U 
1bia9 20g (A 2-1) $#fco 

[002 1] Si&9i 2 

u— "^(ce -:^:^P^^ ^ A1 1 3 g 
(1. 0^;U) irKOHO. 6 3 g $tt32^^. iHE/TST 
□ 2-:f^U>:i-^v K7 2 g (1. 0^ 

;u) $1 0 S^'C-ei B^fBl^b^ltXiSTLfc. -t^O^. 10 
5**cr*3B*Fa1^fi£Lfco ^^idiWEJaTP- 



[001 7] Production of (A2) in this invention hydroxy groi^ of e 
nd of (Al)wttch is already acquired under existing of alkali, is 
done doingthe alkyl halide (Such as methyl chloride , methyl 
bromide , methyl iodide and propyl chloride ) and with 
alleviation agent of dialkyl sulfete (Such as dimeth>d sulfate) 
byalkylatioa 

[0018] antioxidant (Such as phenol type, amine type and ph 
osphorustype), extreme-pressure additive (Such as sulfurous 
and phosphorus type ), including metal inactivator (Such as 
bemDtriazDle and merc2^tobenzothiazole ) and rust inhibitor or 
other various additives it isgood to lubricating oil base oil for 
refrigerator of this inventicm. 

[0019] 

[Working Exanple(s)] This invention is explained in detail with 
Working Example below, but this inventionis not something 
which is limited in this. Furthermore , you appraised 
compatibility of hydrofluorocaibon, bymeasuring hi^ 
temperature critical temperature. IMil lubricating oil base oil 
and R - 410A for refrigprator it encloses hi^ temperature 
critical temperature jnto glass tube at ratio of weij^ ratio 20/80 
in - 40 °C to 60 °C, separates temperaturewas measured One 
where temperature is hi^ compatibility is good In addition, 
volunE resistance conformed to JIS C2101, measured volume 
resistance withthe 25 °C of compound of Working Exanple 
and Comparative Example. 

[0020] Production Example 1 

You inserted -caprolactam 1 13g( 1 .0 mole) and KOH 0.76g i 
n gjass autoclave, from pressure resistant dropping ftmnel thel 
hour applied 1 ,2 -butjiene oxide 72g( 1.0 mole) with 105 
and dripped after that, 3 hours it matured with 1 05 °C. 
Frompressure resistant dropping funnel 3 3 hours applying 
propylene oxide 760g(13.1 mole) next wdth 105 °Q itdripped 
after that, 10 hours it matured with 130 °C, cooled. 
Furthemcre, n^yl chloride 60.6g( 1 .2 mole) was dripped with 
80 °C incluctag powder NaOH80g(2.0 mole), after that, 
caustic soda of excess salt v^ch is formedthe separating was 
reuDved with water wash. It treated org3nic layer with 
adsorption agent, filtered, after vacuumdehydration, thel,2 - 
butylene oxide 1 .0 mole of -caprolactan^ acquired terminal 
nKthyl etherified product 920g(A2 - 1) of propylene oxide 13. 
1 mole block addition product. 

[0021] Production Exanple 2 

You inserted -caprolactam 1 13g(l .0 mole) and KOH 0.63g i 
n glass autoclave, from pressure resistant dropping ftmnel thel 
hour applied 1,2 - but>dene oxide 72g(L0 mole) with 105 °C 
and dripped after that, 3 hours it matured with 105 °C. 
Frompressure resistant dropping ftmnel 2 5 hours applying 
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U>:i-:tvK5 97 g (10. 3^;U) SlOS^CCZ 

fiEL. .^a)Lfc. ^ibl::. l»5^ttNaOH80g (2. 
Ot;U) SJDtL. 8 0**C7?Jg1b>^^U6 0. 6g (1. 

1blftl7 64 g (A 2 -2) imtzo 
[0 0 2 2] a5H5«3 

^^xii^l— h^u-::?l::e-:^::^D^^$rAi i 3 g 
(1. Ot;U) iKOHO. 7 6 g ^ttii^. jWE^ST 
P-h/)^b:>'Pt°U>:l-^vK7 60 g (13. 1 
) S1 0 6°C-e3 3BtPBl*Mt-CjaTLfco -f-t^)^. 13 

0^-e 1 orh^rK Lfco 3Rica»E?aTD- i , 

2-:f^U>:t'^v K7 2 g (1. 0=E)l) $105'*C 

r*mFBi*Mfc;*aTLfco "iro^. 1 3o"c-ci omm 

m^SiL. T^WLtzo *bfC. t»5|5ttNaOH80g (2 
. 0*;U) *jD7t. 8 0"C-eiS^b>5^;U6 0. 6g (1 

(D:/peu>:t-+v K1 3. i*;u, 1. 2-:^^u> 

;J-+i/Kl. 0^;U3fP*>^mD!tftl<)!)*ffl;*^JUX-x 
Mbtl9 20g (A 2 -3) $#fc. 

[00 2 3] 

ii=7:^^-t-h<7\y-y\Z€—hzfo=7^^l^A i 3 g 
(1. 0^;U) irKOHO. 4 0 g $'{ta2^<5^. iWE;'ST 
P-h;!)^b-f V^5^U>:*-+vK7 2 g (1. 0^)1) 
* 1 OB'^TM^reWMtTSSTLfco -tiD^. 105^ 
T-3B#F4!^/SLfco ;^ilcKE?STP- ^P tf 
:*-+v K3 1 9 g (5. 5^;U) *1 0 5**C-e20KrBl 
AMtTSTLfco -tOJ^. 1 3 0*t:T*1 OKPslSftjaL. 
z^aLfc. ^ bf3. g)*ttN a OH 8 0 g (2. 0^;U 
) SSfl:l, 8 O'CT-^^b^^^Pe O. 6g (1. 2^>U 

^U>:J-*i/Kl. O^^l/. :?Peu>:}-+vK5. 5 
=E}\.':fay<7mu^0^m^^)i^J:>-'fMt^A 9 7 g 

(A2-4) $#fco 
[0 0 2 4] SigfiUS 

ii'y7.SS:t-h^[y-::^\Z£ -iJZfO'y^itJ^A 1 3 g 
(1. 0t;U) tKOHO. 70g*tta^. jWEiST 
P-h*^b1, 2-'?^U>^+vKl 6 6 g (2. 3 
^;U) i:3^PeL/>:i- + vK6 50 g (11. 2^)1) 
<Dm^m^^ 0 5^CT*3 OBtFplXiMftjaTLfco 



propylene oxide 597g(103 mole) next with 105 °C, itdripped. 

after that, 1 0 hours it nstured with 130 °C, cooled 
Furthernx)re, method chloride 60.6g( 1 .2 nx)le) was dripped with 
80 including powder NaOH80g(2.0 mole), after that, 
caustic soda of excess salt which is formedthe separating was 
removed with water wash. It treated organic layer with 
adsorption agpnt, filtered, after vacuum dehydration, thel,2 - 
butylene oxide 1 .0 mole of -caprolactam, acquired terminal 
methyl etherified product 764g(A2 - 2) of propjdene oxide 10. 
3 mole block addition product. 

[0022] Production Exanple 3 

Youinserted -caprolactam 113g(L0 mole) and KOH0.76g i 
n glass autoclave, from pressure resistant dropping funnel the3 
3 hours applied propylene oxide 760g(13.1 mole) with 105 X 
and dripped after that, 10 hours it matured with 130 °C 
Frompressure reastant dropping fimnel 1 hour flying 1,2 - 
butylene oxide 72g(L0 mole) next with 105 °Q itdripped 
after that, 10 hours it matured with 130 °C, cooled 
Furthermore, methyl chloride 60.6g(l .2 mole) was dripped with 
80 °C irK^luding powder NaOH80g(2.0 mole), after that, 
caustic soda of excess salt \^ch is formedthe sq>arating was 
removed with water wash. It treated organic layer with 
adsorption agpnt, filtered, after vacuum dehydration, 
thepropylene oxide 13. 1 mole of -caprolactam, acquired 
terminal metl^ etherified product 92(ig(A2 • 3) of 1 ,2 - 
but)4ei£ oxide 1 .0 mole block addition product. 

[0023] Production Exanple 4 

YouinsCTted -caprolactam 113g(1.0 mole) and KOH0.40g i 
n ^ass autoclave, from pressure resistant dropping fimnel thel 
hour applied isobutylene oxide 72g(1.0 riDle) with 105 °C and 
dripped after that, 3 hours it matured with 105 °C. From 
pressure resistant dropping fijnr^l 2 0 hour applying propylene 
oxide 31 9g(5.5 mole) next with 105 °C, itdripped after that, 
10 hours it matured with 130 °C, cooled Furthermore, 
methyl chloride 60.6g(1.2 mole) was dripped with 80 °C 
including powder NaOH80g(2.0 mole), after that, caustic soda 
of excess ^t which is formedthe sq)arating was removed with 
water wadi. It treated org9nic layer with adsorption agent, 
filtered, after vacuum dehydration, theisobutylene oxide 1.0 
mole of -caproIactair\ acquired tenmial method etherified 
product 497g(A2 - 4) of propyloie oxide 5.5 mole block 
addition product. 

[0024] Production Exanple 5 

You inserted -caprolactam 1 13g(1.0 mole) and KOH 0.70g i 
n glass autoclave, fr(»ii pressure resistant dropping fimnel the3 
0 hour applied blend of 1,2 - butjdene oxide 166g(2.3 mole) and 
propylene oxide 650g(l 1.2 mole) with 105 ''C anddripped 
after that, 10 hours it matured with 130 °C, cooled 

R9 
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^*NaOH80g (2. O^^U) ^*PX. 8 C^CT'^lb 

/^;U6 0. 6g (1. 2t;u) ^•;STLfco -tO)^. 

3t;U. ^Dt'l^>:l- + vKl 1. 2^JU7>^A<^JQ 
JtacD^Sgp^^^il^X— fMbia9 0 6 g (A 2 -5) 

fco 

[0 0 2 5] Si)tft!l6 

H^^-:^i-2-ePV K>8 5. 1g( 
1. O^JU) ilKOHO. 8 0g$tt2i^. HESTD 
-^A^^)^V:?^U>:t'^vK7 2 g (1. O^^U) * 
1 0 5°CT?1B§PBlAMtr;*STLfc. -tiD^. 1 0 5**CT* 

:tvK8 4 1 g (1 4. 5^;U) $1 0 5 '^CT* 3 5 B^rBl 
AMtTj-STLfto 1 3 0*t:-CM OB#H^I?EL. 

J!?£PLfc. ihlZ. |»*ttNaOH8 0g (2. O^iU 
) i:m?L. 8 0°CT*^^b>5^^U6 O. 6g (1. 2^;U 

5 t;u:?P'y^mp«3<D5l5ia/^;ux-x;Mb!|S!)9 7 2 

g (A2-6) mtzo 
[00 2 6] 5l5tff)7 

^ A 1 1 3 g (1 . 0 =E;U) i: K O H 1 . O g ^ tti^<5^ 
, ffiEi®TP-hA^bv^P^+'tr>:l-*vK9 8 g ( 
1. 0^;U) ^ 1 0 5**CT*4B$FB!AMtT;'STLfco -t^O 
1 3 0°cr*2 0&$fBmi5)cLfco ;j^lcWSjSTP-K 
/)^^,^Peb>:l-^vK406 g (7. Ot^U) *10 
5^Ct*4 0Rrp1/)MtT;"aTLfcc, -ttZ)^. 130^-^2 

+-tr>:l-+vKl. O^E^b, ::fPt:U>:l-+vK7. 0 
^)UZ^Uy<?mii^59 0 B (A 1-1) *#fca 

[0 0 2 7] \tm.m^ 

iivy^m,t-\'^v--f\ze--h:^u=f^^^'\ 1 3 g 
(1. 0t;i/) ^KOHO. 8 3g*tta^. WEjaT 
P-h*Nib:^Pt°U>:*-^vK9 2 8 g (1 6^;U) ^ 
1 0 5"Cr-3 0i$Fp1AMtr;*aTLtco 130"C 
■ei OB^ra^fiSL. ;1^aLfco t»^1*NaOH 
80 g (2. Ot^U) S^DK.. 8 0"C-C«1b/^>U6 0 
. 6g (1. 2=E;U) ^iSTLfc. -^0^. igflja)^tt 



Furthennore, iTieth>d chloride 60.6g( 1 .2 mole) was dripped with 
80 °C including powder NaOH80g(2.0 nDle), after that, 
caustic soda of excess salt which is fonnedthe separating was 
removed with water wash . It treated organic layer with 
adsorption agent, filtered, after vacuumdehydration,thel,2- 
but>iene oxide 2.3 mole of -capiolactan\ acquired terminal 
nethyl etherified product 906g(A2 - 5) of propjdene oxide 1 1 . 
2 mole randomaddition product. 

[0025] ProdiK^ionExanple 6 

You inserted 2 - pyrrolidone 85. lg(l .0 mole) and KOH 0.80g i 
n ^ass autoclave, from pressure reastant dropping fimnel thel 
hour applied isobutyiei^ oxide 72g(1.0 mole) with 105 °C and 
dripped after that, 3 hours it matured with 105 ""C From 
pressure resistant dropping fimnel 3 5 hours applying propylene 
oxide 841g(R5nDle)i^xt with 105 °C,itdripped after 
that, 10 hours it natured with 130 °C, cooled Furthernx)re, 
iTEthyd chloride 60.6g( 1 .2 mole) was dripped with 80 °C 
including powder NaOH80g(2.0 mole), after that, caustic soda 
of excess salt wliich is formedthe separating was removed with 
water wash. It treated organic layer with adsorption agpnt, 
filtered, after vacuumdeltydration, thel ,2 - butylene oxide 1.0 
HDle of 2 - pyrrolidone, acquired terminal methyl etherified 
product 972g(A2 - 6) of prop)4ene oxide 14.5 mole block 
addition product. 

[0026] Production Example 7 

Youinserted -caprolactamll3g(1.0mole)andKOH1.0g in 
^ass autoclave of 1 liter, fronthe pressure resistant dropping 
fimnel 4 hours applied cyclohexene oxide 98g(1.0 mole) with 
105 °C and dripped after that, 20 hour it matured wdth 130 
^'C. Frompressure resistant dropping fimnel 4 0 hour applying 
propylene oxide 406g(7.0 mole) next with 105 ^C, itdripped 
after that, 20 hour it matured with 130 °C,aftercooling, after 
adsorbing, it filtered residual alkaline component with 
adsorption agent, thecyclohexene oxide 1 .0 mole of - 
op-olactan^ acquired prop>4ene oxide 7.0 mole block addition 
product 590g(Al-l). 

[0027] Conparative Example 1 

Youinserted -caprolactamll3g(1.0mDle)andKDH0.83g i 
n ^ass autoclave, from pressure resistant dropping fimnel the3 
0 hour applied propylene oxide 928g(16 mole) with 105 °C 
and dripped after that, 10 hours it matured with 130 "^C, 
cooled FurthemDre, methyl chloride 60.6g(1.2 mole) was 
dripped with 80 °C includirig powder NaOH80g(2.0 mole), 
after that, caustic soda of excess salt wliich is fonredthe 
separating was removed wdth water wadi. It treated organic 
layer with adsorption agent, filtered, after vacuumdehydration, 
acquired terminal metltyl etherified product 1010g(Bl) of 
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[002 8] ^mmz 

(1. 0^;U) i:KOH3. 7 g Stt^X^^. iHEiSTP 
-h/J^b:^Dt*U>:i- + vKl 3 9 2 g (24=E;U) * 

1 0 S'^CTM SBtHA^Itr^TLfco ^<^^. 1 3 0**C 

160g (4. 0^;U) SJDTt. 8 0°CT*^1bP*^^H 

2 1. 2g (2. 4t;U) imTLtzo "tO)^. 

<D*«-?*^^H-T>Mb!fel1 436g (B2) 



prq))dene oxide 16 m)le adduct of -caprolactam 
[0028] Conparative Exanple 2 

You inserted propjdene glycol 76g( 1 .0 mole) and KOH 3.7g in 
glass autoclave, from pressure resistant dropping funnel thel 5 
hours applied propylene oxide 1392g(24 mole) with 105 °C 
and dripped after that, 10 hours it nBtured with 130 °C, 
cooled Furthermore, methyl chloride 121.2g(2.4 mole) was 
dripped with 80 °C including powder NaOH160g(4,0 mole), 
after that, caustic soda of excess salt which is formedthe 
separating was removed with water wash . It treated organic 
layer with adsorption agent, filtered, after vacuum dehydration, 
acquired teminal methyl etherified product 1436g(B2) of 
prq)ylene oxide 24 mole adduct of prop>dene glycol. 



[0 0 2 9] mmm^-7. tk««iii-2 



g (cSt) . R-4 1 OAi:;^affiffliS^iftS;fi/)<«^ 



[0 0 3 0] 
[SI] 



[0029] Working Exanple 1 to 7 and Comparative Example 1 1 
o2 

Lubricating oil base oil for refiigerator of Table 1 was drawn up. 
kinenstic viscosity (cSt) with 40 ^^C, hi^ temperature critical 
tenperature and volume resistance wiiichR-410Aandthe 
lubricating oil base oil for refrigerator separate are measured, 
result is shown inthe Table 1 . refii^rator oil composition of 
this invention hi^ tenperature critical tenperature is hi^ 
nanElyconpatibilityoftheR-410Aisgpod Furthermore also 
volume resistance is largp, namely it understands that alsothe 
electrically insulating prq)erty is hi^ 

[0030] 

[Table 1] 





m 1 


imei 1 




1 imsm 






(est) 






(Q ■ en) 




A2-1 1 


64 1 


38 


1 3. 


2X10" 


mm 2 


A2-2 1 


54 1 


4 5 


1 1. 


6X10'* 




1 A2-3 1 


64 1 


3 8 


1 3. 


1X10" 




1 A2-4 1 


5 9 1 


5 1 


1 1. 


6X10" 


mm 5 


1 A2-5 1 


68 1 


38 


1 1. 


6X10" 


mMQ 


1 A2-6 1 


60 1 


36 


1 2. 


0X10" 


mm? 


1 Al-1 1 


7 0 1 


39 


1 1. 


1X10" 


immi 


1 B-1 1 


6 4 


42 


1 4. 


0X10" 


mm2 


1 B-2 1 


5 5 


14 


1 3. 


2X10" 



[0031] *«P^cD|llfi«fl 1 ^ 7 (Ol^fitt /N< Kd [0031] hieachcaseofWorkingExample 1 to7ofthisinventi 

ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot P. 1 1 

be held liable for aity detrinrat fromits use. WWW: http://www.intlscience.com Tel: 800430-5727) 



JP 00t04087A Machine Translation 



:7JU:i-D*-7t^> (R-4 1 OA) <b(DffiJ§ti (fgjjfleg 



on conpatibility ( hi^ tenperature critical terrperature is hi^ 
) ofthehydrofluorocarfx)n(R-410A),itissuperiorinpointof 
volume resistance. Vis-a-vis that, Conparative Exanple 1 
volurrB resistance is insufficient. In addition, as for 
Conparative Exanple 2 conpatibility is insufficient because 
hi^ tenperature critical tenperatureis low, also volume 
resistance is insufficient 



[00 3 2] 



[0032] 

[Effects of the Invention] Because as for base oil fa: refrigerato 
r lubricating oil of this invention, conpatibility of the 
hydrofluorocarbon coolant is siperior, at same time, is superior 
in electrical property, quiteit is ideal as lubricating oil base oil 
for conpressing type rrfigerator. 
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